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GRAVITY AND GROUND MAGNETIC INVESTIGATIONS IN EASTERN NEBRASKA 
R. F. Diffendal, Jr. and R. R. Burchett 
Introduction 
The purpose of this investigation was to extend the area 
covered by gravity and ground magnetic data related to the 
Nemaha Uplift and associated structures in eastern Nebraska 
(fig. 10). Gravity data were collected from Butler, Jefferson, 
Saline, and Seward counties. Additional ground magnetic data 
and gravity data were collected for eastern Sarpy and north-
eastern Cass counties in Nebraska and gravity data were collected 
from parts of Mills and Fremont counties in Iowa. 
Gravity Study 
Gravimetric surveying is a geophysical technique that 
aids in interpretation of subsurface geologic structure. A 
Worden Master, a very sensitive weighing device, which measures 
differences in gravity intensity (acceleration) at specific 
points on the earth's surface, is used in this type of surveying. 
The principal causes of gravity anomalies generally are either 
the dissimilar compositions of crystalline basement rocks and 
overlying sedimentary rocks or density contrasts produced by 
vertical or horizontal displacements of rocks. However, other 
phenomena also can contribute to differences in gravity intensity 
and in combination with the principal causes can make gravity 
data somewhat ambiguous. 
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LOCATIONS OF GRAVITY AND MAGNETIC STUDIES IN EASTERN NEBRASKA 
Figure 10 
All gravity base stations in the Nebraska Gravity Network 
are tied to the National Gravity Network base station located 
at the Lincoln Municipal Airport. Gravity stations established 
during this study were located at section corners and in some 
cases half-mile section lines (fig. 11). Land-surface altitudes 
at most stations could be determined directly from 7.S-minute 
topographic quadrangles. For other stations, land-surface 
altitudes were estimated from topographic contours and are 
accurate within +2 feet. 
Field gravity data were corrected for latitude, meter 
drift and elevation; earth tides were not considered. The 
maximum error in station altitudes was enough to produce 
variations of ~0.2 milligal. Slight inaccuracies in station 
locations--none greater than 0.1 minute of latitude--could have 
produced errors of no more than ~0.08 milligal. A +0.02 milligal 
error was possible from either tidal or instrumental sources. 
Therefore, the maximum possible was ~0.3 milligal but generally 
was much less because some errors were compensatory. 
Bouguer values were calculated from assumed computational 
density values of 2.S, 2.6, and 2.67 grn/cm3 • The average 
density value of 2.69 gm/cm3 obtained by Muehlberger and others 
(1964) for two samples of Precambrian crystalline rocks indicated 
that 2.67 grn/cm3 would be the most realistic Bouguer computational 
density value. 
In Sarpy and northeastern Cass counties in Nebraska and in 
Mills and Fremont counties in Iowa about 169 gravity stations, 
in addition to those previously established, were used to produce 
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Figure 11 
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a hand~contoured Bouger gravity map (fig. 12). In addition 
about 2231 gravity stations were occupied in Butler (fig. ~3), 
Jefferson (fig. 14), Saline (fig. 15), and Seward counties (fig. 
16). Data collected at these stations were used to produce 
Bouguer gravity maps for each of the counties (figs. 11, 18, 19, & 
20). These data were also integrated with previously collected 
data to generate a comprehensive regional Bouguer gravity map 
of eastern Nebraska (fig. 21). 
Ground Magnetic Study 
The instrument used in the ground magnetic survey was a 
GeometricsR 826 Proton Magnetometer. This instrument measures 
the total magnetic field with an accuracy of ~l gamma. Magnetic 
anomalies are produced by differences in the degree of rock 
magnetization (polarization). Although, to a large extent, 
magnetic intensity is related directly to the percentage of the 
mineral magnetite in rocks, depth to the magnetic source rocks 
is another variable that affects the measurements. 
During field operations about 335 magnetic stations were 
established at 0.5- and 1.0- mile spacings in Sarpy and north-
eastern Cass counties. Sites selected as magneti~ stations 
were well-removed from artificial magnetic sources such as 
fences, power lines, and pipelines. Corrections for diurnal 
magnetic drift were made by making observations at a base station 
at 3-hour intervals and then using those observations to correct, 
by linear interpolation, the readings made at field stations 
between base stations. No corrections were made for latitude. 
24 
9~0 45" 00 
4,0 I~ 00" 
Figure 12 
25 
~, 
.-.. -. 
R. I E. 
I .. OEX MAP 
E. R. 3 
=3::::EE'""3=3::::EE3=:t0=======i~E=====31~ MILES 
Scole 
LOCATION OF BOUGUER GRAVITY STATIONS IN BUTLER COUNTY 
Figure 13 
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LOCATION OF BOUGUER GRAVITY STATIONS IN JEFFERSON COUNTY 
Figure 14 
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LOCATION OF BOUGUER GRAVITY STATIONS [N SALINE COUNTY 
Figure 15 
28 
INDEX MAP 
T. 
10 
~"""""''''N. 
l"-,r,,,\ V" 6!JCI~~, T. 
~~~~~~~~~~9 
LOCATION OF BOUGUER GRAVITY STATIONS IN SEWARD COUNTY 
Figure 16 
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BOUGUER GRAVITY OF BUTLER COUNTY 
Figure 17 
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BOUGUER GRAVITY OF J EFFERSON COUNTY 
Figure 18 
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BOUGUER GRAVITY OF SALINE COUNTY 
Figure 19 
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BOUGUER GRAVITY OF SEWARD COUNTY 
Figure 20 
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The final magnetic intensity data were contoured by hand (fig. 
22) • 
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